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7KLV VWXG\ UHSRUWV DQ LQYHVWLJDWLRQ RI SV\FKRORJLFDO IDFWRUV LQIOXHQFLQJ VWXGHQW EHKDYLRU WR UHGXFH XVLQJ FDUV IRU WUDYHOLQJ WR
FDPSXV IURP WKHSHUVSHFWLYHRI WKH1RUP$FWLYDWLRQ0RGHOZLWK WKH DGGLWLRQRI VWXGHQWV¶ FDU DFFHVV DQGFDU XVHKDELWV IRU
WUDYHOLQJ WR FDPSXV 6WXGHQWV IURP WKUHH GLIIHUHQW XQLYHUVLW\ FDPSXVHV FRPSOHWHG D VXUYH\RQ WKHLU FDU FRPPXWLQJ EHKDYLRU
5HVXOWVLQGLFDWHGWKDWDFDUXVHKDELWDZDUHQHVVRIFRQVHTXHQFHVDQGDVFULSWLRQRIUHVSRQVLELOLW\H[SODLQYDULDQFHRISHUVRQDO
QRUP3HUVRQDOQRUPVH[SODLQYDULDQFHRIWKHEHKDYLRUDOLQWHQWLRQ,QWXUQEHKDYLRUDOLQWHQWLRQFDUXVHKDELWDQGFDUDFFHVV
H[SODLQVRI WKHYDULDQFHRIDFWXDOFDUXVH$FDUXVHKDELWDQGDVFULSWLRQRI UHVSRQVLELOLW\ZHUH WKHVWURQJHVW IDFWRUV WKDW
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,Q DGGLWLRQ HQFRXUDJLQJ VXVWDLQDEOH WUDYHO EHKDYLRUV DW FDPSXV DUH DQ HVVHQWLDO FRQFHUQ$W OHDVW IRU SURPRWLQJ
VXVWDLQDELOLW\ UROH PRGHOV IRU VRFLHW\ GHHSHQLQJ WKH XQGHUVWDQGLQJ RI VXVWDLQDELOLW\ DQG LQFUHDVLQJ FDPSXV
FRPPXQLW\KHDOWKWKURXJKVXVWDLQDEOHPRGHFKRLFHV>@
$QHIIHFWLYHVROXWLRQWRDGGUHVVWKHLVVXHVUHODWHGWRFDUXVDJHUHTXLUHVDUHGXFWLRQLQFDUWUDIILFYROXPHEDVHGRQ
FKDQJHV LQ FDU XVH EHKDYLRU >@%HFDXVH WUDYHOLQJ LV DQ H[SUHVVLYH DFWLYLW\ WKHUH DUH LQVWUXPHQWDO DQG DIIHFWLYH
HOHPHQWVLQWKHEHKDYLRUDQGWUDYHORSWLRQV>@+HQFHDSROLF\WRFKDQJHLQGLYLGXDOFDUXVHEHKDYLRUZRXOGEH
PRUHHIIHFWLYHZKHQWKHPHDVXUHLVGLUHFWHGWRPRWLYDWLRQDOIDFWRUVLQFDUXVH>DQG@
&XUUHQWO\UDQGRPXWLOLW\ WKHRU\ LV WKHPRVWFRPPRQPRGHOXVHG WRVWXG\KRZSHRSOHPDNHFKRLFHVUHODWHG WR
VHOHFWLRQRIWUDQVSRUWDWLRQPRGHLQJHQHUDODWWHQWLRQLVIRFXVHGRQWKHHYDOXDWLRQRIDWWULEXWHVDVVRFLDWHGZLWKWKH
RSWLRQVDYDLODEOH>@5HVHDUFKLQGHYHORSLQJFRXQWULHVGHPRQVWUDWHVWKDWVRPHVRFLDOSV\FKRORJLFDOYDULDEOHVFDQ
FRQWULEXWH VLJQLILFDQWO\ WR WKH XWLOLW\ PRGHO DQG LQFUHDVHG FRQIRUPLW\ LQ WKH XWLOLW\ PRGHO >@ 7KHUHIRUH LW LV
LPSRUWDQWWRDGGWKHDWWLWXGHDQGLGHQWLW\WUDLWVWKURXJKDQLQKHUHQWYDULDEOHVDSSURDFKDVWKHUHLVLQWHUDFWLRQEHWZHHQ
WKHEHOLHIVYDOXHVHPRWLRQVDWWLWXGHVDQGSHUVRQDOLW\WUDLWVZKHQLQGLYLGXDOVFKRRVHDQDOWHUQDWLYHDQGWRLQWHJUDWH
DWWLWXGHVDQGSHUVRQDOLW\ WUDLWVZLWK WKHHYDOXDWLRQRIDPRGHFKRLFHPRGHO LQRUGHU WRUHFRJQL]H WKHHIIHFWRI WKH
YDULDEOHV¶XQGHUO\LQJPRGHFKRLFH>@
$EHKDYLRUPRGHOLVDQDSSURDFKWRGHWHUPLQHWKHSV\FKRORJLFDOIDFWRUVWKDWPRVWO\DIIHFWVWXGHQWV¶EHKDYLRULQ
















1456   Rudy Setiawan et al. /  Procedia Engineering  171 ( 2017 )  1454 – 1462 
$GGHGKDELWVLQWRWKH1$0VLJQLILFDQWO\LQFUHDVHGWKHH[SODLQHGYDULDWLRQLQFDUXVHEHKDYLRU>@DOVRLPSURYHV
ERWKWKHH[SODLQHGEHKDYLRUDOYDULDWLRQDQGDPRGHUDWLQJHIIHFWRIKDELWVRQWKHFRQQHFWLRQEHWZHHQSHUVRQDOQRUPV
EHKDYLRUDO LQWHQWLRQ DQG DFWXDO EHKDYLRU >@+DELWV DUH UHODWLYHO\ VWDEOH EHKDYLRUDO SDWWHUQV ZKLFK KDYH EHHQ
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SRVLWLYH LQIOXHQFHRQ31ZKLOH 31KDV D VLJQLILFDQW QHJDWLYH LQIOXHQFH RQ%, DQG%, KDV D VLJQLILFDQW SRVLWLYH
LQIOXHQFHRQ$%
%DVHG RQ WKH1$0+ VWUXFWXUDOPRGHO DOWKRXJK LQFUHDVLQJ$& DQG$5ZLOO LQFUHDVH 31 LQFUHDVLQJ+ZLOO
GHFUHDVH31,QWKLVPRGHO31LVDIIHFWHGERWKE\SRVLWLYHDQGQHJDWLYHLQIOXHQFHZKLOH$%LVPRUHLQIOXHQFHGE\
+WKDQE\%,+$&DQG$5H[SODLQHGDERXWDYDULDQFHRI31DQLQFUHDVHRIDERXWFRPSDUHGZLWKWKH
SUHYLRXVPRGHO1$0&$ZKHUHDV FRQVWUXFW 31 FDQ H[SODLQ D YDULDQFH RI%, D GHFUHDVH RI DERXW 
FRPSDUHGZLWK1$0&$DQGDERXWYDULDQFHRI$%LVH[SODLQHGE\%,DQG+DQLQFUHDVHRIDERXW
FRPSDUHGZLWK1$0&$
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)LJVKRZVWKHVWUXFWXUDOPRGHORI1$0&$+$OOVWDQGDUGORDGLQJIDFWRUV6/)DUHVLJQLILFDQWp
H[FHSWIRUWKHHIIHFWRI+WR$&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&$KDVERWKDVLJQLILFDQWSRVLWLYHLQIOXHQFHRQ+





ZLOO LQFUHDVH VWXGHQWV¶ FDU XVH KDELWV IRU WUDYHOLQJ WR FDPSXV + DQG VWXGHQWV¶ DFWXDO FDU XVH EHKDYLRU $%
,QFUHDVLQJRIVWXGHQWV¶FDUXVHKDELWVIRUWUDYHOLQJWRFDPSXV+ZLOOGHFUHDVHVWXGHQWV¶SHUVRQDOQRUPVWRUHGXFH
XVLQJ FDUV 31 EXW DOVR LQFUHDVH VWXGHQWV¶ DFWXDO FDU XVH EHKDYLRU $%$ERXW RI WKH YDULDQFH LQ+ZDV





















QRW RQO\ VLJQLILFDQWO\ LQFUHDVHG WKH H[SODLQHG YDULDWLRQ LQ VWXGHQWV¶ DFWXDO EHKDYLRU EXW DOVR LPSURYHG ERWK WKH
H[SODLQHGEHKDYLRUDOYDULDWLRQDQGDPRGHUDWLQJHIIHFWRIKDELWVRQWKHFRQQHFWLRQEHWZHHQSHUVRQDOQRUPVEHKDYLRUDO
LQWHQWLRQDQGDFWXDOEHKDYLRU







WR UHGXFH WKH XVH RI FDUV0RWLYDWLRQ WR UHGXFH FDU XVH LV LQIOXHQFHG E\ LQGLYLGXDO DQG FRQWH[WXDO IDFWRUV 6XFK
LQWHUYHQWLRQVVKRXOGEHGLUHFWHGSULPDULO\WRUDLVHVWXGHQWV¶VHQVHRIUHVSRQVLELOLW\DVFULSWLRQRIUHVSRQVLELOLW\ZLWK
UHJDUGWRWKHQHJDWLYHLPSDFWRIXVLQJFDUVIRUWUDYHOLQJWRFDPSXV





SDUWLFLSDQW WKHFKDQFH WR WU\DYDQSRRO VHUYLFH IUHHRI FKDUJH DQGHDVHRIELF\FOH LQVWDOOPHQWSODQ0HDQZKLOH
SV\FKRORJLFDOLQWHUYHQWLRQFDQEHLQWKHIRUPRIFDPSDLJQVDQGHGXFDWLRQDOSURJUDPVHJWKHSRVLWLYHLPSDFWRI
XVLQJRWKHUVPRGHVRIWUDQVSRUWIRUWUDYHOLQJWRFDPSXVDQGWUDYHODZDUHQHVVFDPSDLJQVWKDWUDLVHDZDUHQHVVRIWKH
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